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[0058]Since it hardly dissolved in base oil, measurement of weld load and tapping 
torque of the metalworking fluid of C-1 was not completed. Thus, metal working fluid 
of this invention has good solubility, and has a case where chlorine-based metal 
working fluid is used, an EQC, or the lubrication performance beyond it. 
[0059] 

[Effect of the Invention] Excluding chlorine, the problem to environment like a 
chlorine-based additive agent, etc. does not arise, and moreover, the metalworking 
fluid additive agent of this invention is equivalent to these, or has the outstanding 
lubrication characteristic beyond it. 

[Translation done.] 
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Ift**3] BtilB (OCH2CH2CH2CH2) t (O 

[0 0 0 1 1 

JR:&DXJ&fc:BgrSo ^fcfci^L<fi. 

Ri[- { (OCH2CH2CH2CH2) 

[S;^RMi:j^^lB:l'-'2 4<Dl'-6fic97kfilSSr*'r^ 30 

^b'g^i^;6^t-r-^T(7)*^S^I^v^fc^S, A{ii, 4- 

l-^-*^^ < J^mm 2-4 (DT/V^ VST-fc 19 . 
m&i;^n(l (E) (Dmm^i^^^Mf)^ 5 0 0 ^ 3 0 , 0 

0 0 ^ ^ 1 p{tl-6C0?i^-efc^o ] 
[0 0 0 5] 

imm(omm<omm} mw.-f^^ (d ^c:}ott^RM^ 

=3 ?5*^S^^V >fc:^S^B^-r 6— ffir ywri — 

1 8 fDlgfPflgjW®^^ y ^ / —/V, 3n ^ y w_ 

y :=i/V7'/V:3— /W^ XV'/^T/^:=J^/K li^ >^T'>^/^'T/V 



6. OgJlT. JEoM»¥^:$>-f^*:^5 5 0 O'-S 0, 0 0 
OXi>^^]):^—y^jV (E) ;«>^fo?i^S^JRAOXa, 
. (OA) n} -OH]p (1) 
[0002] 

\m^(Dmm\ mnm. mmm. mmm. &mm. 91^ 

[0 0 0 31 
[0 0 0 41 

[iR]s^#p*-r6fc»!>(7)^^i ^mm^hn. xieoBa 

:¥^mm\t. (1) -e«$tt, hlbi^s 

6 . 0 -a^ofii^j^^j-^a^s soo-'so, 00 

O^feSsKy^i:— ^yp- (E) ;0^b^^-5^S;!JDXJft-efc 

m (OA) n} -OH]p (1) 

n^/W^ 7^ }x ^7 n cx/i^T/i^ri— /V^) ; c i s — t b < 
t r a n s - c0^iafPJ!iJlSm^>ft:;4c^S (r/l-^::^/l- 

ai7^c:^/VT/V=i— 1-, 2-^t/ i s o->^n-<c=. 

^ 4 ~ 2 4 OSia^^ y /V (v-^ n^^'^^' 7 — /K 

[0006] 2«(^r>'Vr3— ^'Vc^^^^S^JI^J^-rS 2ffiT 
/Pn— /P[Ri (OH) 2]^bT^i. j^^l^ 2 — 2 4 COJig 
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^^y=!— /p, 1, 3~, 1, ^--f^iy 

v?:^— /K 2, 2, 4" M;;>«^/V-1, 3— <>'^>' 
/K 2, 2-v?^^/V-l, 3 -'7't3y^*Vv?:^— 
/K 2 --^^^/l-- 2 1 , 3 - 
/K &U^2, 5->^^^/l-^=^1^V-2, 5-v^:^/V 

1, 4-->iJ^ n^^^^y^y:^^ J^^V^(Di/^xiT}\^^ 

/i^ (0llx.(i. 1, 4, 3, e-y/wfc K) 

[0 0 0 71 3^6tf<Dryv=i— /vo^S^^l^^i"^ 3 

~6ff(7)r/V'=i— /V[Ri (OH) 3--6] LTfi, 
#:3'-2 4(Z)3>(ffiT/V=i— /V (JigJiS®^ h y 'Ptfx. 
tf. ^yiryv-. 1, 2, 3-::/>^^^h y;^— /K l, 20 

2, 3--^>^^>^ h y 2-7^^/1^-1, 2, 3 
-^^czy-^^^hy:^— 2-^^/V-2, 3, A-'f^ 
>'hy:^— /K 2~:3i^/w-i, 2, 3 h y 
— /K 2, 3, 4--<Vi$'Vhy;^— /K 2, 3, 4- 
^^i^>hy:^^/K 4-yat:V^-3, 4, 5-^:/ 
^V^by:^— /K 2, A-i/:^^}V-2, 3, 4-^>^ 

i$^>^ h y /K ^>^^;^^/i^^ y i^y 1, 2, 4 
-::^i5'>'hy /K 1, 2, A-^^y^l^Y^)^-- 

OT/V':?^>' h y /l^) . j^^^S — 2 4(O4--6ffi0O 30 

#«T/i-r2-/i. ag^;^^y;^-/K Mx.;^. 
y:^^y /K y/vt:>— /K -r^^cnh— /w, 1, 5 
3, 4-y/Vlf^>^, v^^yiryv/^ 

[0 0 0 8] HaS(Z)P'aiy — /V|g;^^fc7Kffi^%I^V^/c 

6^2 4(Di^:7zrLy-'/um. 7j^y— /K T 4o 

m, p->?y ^y^:7:3zy— /K 2, 6 ^/v-i^^y 



^>'if>'^ t: ;^ ::7 j: y — /ix 

|g mx.}i£. tr>^:7ac/— if^:7 3^y— yvF^) 

[00 0 91 1 ~ 6 mco^mmmr/u^i -/k^^sst 

^^~r^3$^«|gflS;KTyl-::i-/V[Rl (OH) 1-6] 

Xlt^ jg?*#C7-'2 4CDT^/V-:^/^T/V3— (^>-v? 
2 4<OgifeT9/W=^/^r/l^=i— /W (o. mXfip-^^ 

[00 10] ^^xf^O^ fe*f*UV^<7){i:j^^^l'-'2 0 

S"T?fei9. ^e5{c$?^u<f^j^^^2 — 1 8(7)ii:^3i{^ 

^tt<D 1 3«(Djiiji5;^t u < mmAT/)^:=^—/\^(Dm 

V ^ 9 ^.-e^*^ 4-^18 (7)ii:^xiiiJ*ft<^ 1 m<^m^x 

n^mumKmr7\^:=x-'ju(Dm^xh^o ^mm^ 2 4 

[0 0 1 1] (1) ic^if?>Altl, 4^^u> 

< 2-4 (D— aSfcifi1im<^T/i^=3f^ 

-e*>^o .K^I^2-4CDr/V^rl/^^»<t LTfi. mx. 
^^W-^^S. 1, 2-St/l, 3->^nfc'w:xg, 

1, 2-S.t;^2, 3-:/^i/^^«:RT^^y:/^i^:xS;Ds 

we>tL5o r.^^e>olax^i2aiy._bs^ffiv^xt> J: 
v\ :l^^^)<7)5^>$^*bv^<^^^:r.^u><s, 1, 2-7" 

ne°ly>^S, 1, 2--y''^i/VST-fo!9. #tcij^bv> 

[0 0 12]— (1) \C:ion^raRUn\^^ 
— (E) C0S»^j$l4>^S:^5 500 — 30, 000 
li^JiCOS^Tfe^o b < Jim ^ n Oit (m 

/n) ;d^5/9 5 — 4 5/5 5-^^$>?>o fiPt> (OCH2 
CH2CH2CH2) (D^'mt^ (OCH2CH2CH2C 
H2) b (OA) O^^ao-a^ti-iCO 5 — 4 5 ^/V%T* 
fe^r <^;65^?^bV\ ^fc. (E) :i^::r==^v'7^ ^ 
l^VS (OCH2CH2CH2CH2S) <>ft6.0:^=^>^T/V 
^rl/>^K (OAS) 09Vyi^fe^§P5>?r*"-r5ri:;6S 

ffi?a-e<z)^E®j#tt^s^ti.^ ^ V ^ 5 .^.-cif * (E ) 

[0 0 13]— iK^(l) (^4o(t6p(ll'-'6 0S^-C 

[0 0 14] —mA (1) "Tf^^tt^/Ky^— 

(E) (Dm&mtl.Xl^. Ri (OH) p-Xr«^tL^j^* 

^1-24(^1-6 m(Dymm^^ir^it^K. mm 

(D#ftT. &:^b<mUS3 0-1 2 0°C. ^t?^L<{i 
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ffi;bO'-0. 6MP a-^T' ^^ t Kn>^^^- (igJlTTH 

[0 0 15] ±:fB«*«E{c|8L. fi6*<i^<OMiK^5ffiffiT- 

^(^n^t^tl.Xlt.m:^l^. BFs. BCl3. AlC 
l3. FeCl3. SnC l3^<Z)/l^-f SO^^nb 
(7)^^ Mx.?iB F3:=ii— T^/l^f*. BFs-r h^t Kn io 
:7^V^#: (BFs • THF) ] ; H2SO4. HC I O4 
^(^'T'n h>'^ ; KC 1 O4, N a C 1 O4 ^OT/l^;^ y 
:&M(^ii±g^®&ii ; C a (C 1 O4) 2. Mg (C 1 

04) 2m(DT;vtf y ±m^M(ow&M^'!& ; a i (c i 
04) 3^<Dmw^u{^o:>'^<DmmmmMmt>mf^ir\^ 

t/B F3 7^ t: Kcz::7^>'^#: (b Fs • THF) ^efe 
So AO^mJfiftJP-rS^-g^coM^^UTJi. ii^tfflV^ 

mk.\^. yi^mitm [KOH. NaOH. CsOH. 20 
Ca (OH) z^cDT/^:^ V^mh\^<{^TJl^:^]) ±m 
^MO^^^kf^^] ; m^\:,^ (K 2 O . C a O. B a 
omcDT/l-:^ y L< J±T/W;^7 y ±IS^JRcD^>fkfe 

^) ;T/^;^;y^JR (Na. K^) , RXf^(D7Km^m 
(NaH, KH^) ; h ]) ^"^/l^T ^ b y 7^ ^/VT 

<(lKOH. NaOH, C s OH. B Fs:^!— x/V^f* 
^tJ^BFsT" b Kn>^^>^^fls: (BFs • THF) 1? 

fcSo #Jn-rsAoi: uTfi. — (1) -cA^asj^^ 
ifi:2'-'4<DT/^^i^>'^^?'ces*><^-efe!7> ^»Jx.{i. 30 

K («TPOi:V^5) . 1, 2-:/^i^V:^=3r^:/ K. 

1, 2-:/^l/>':^=^->KT-fcJ9. ^{;^$f^L< J^PO 

-et>^n -/i5^-et> J:V\ T H F (Df+iP^/V^ (m) 3 
--10 0, AO(7)#Ja^/V^ (n) 5-^1 5 O^W 
*L<, m^S4--20, n}5S6'-5 0:65^e>{CjJ?^ L 

V\ 40 

[0 0 16] 5{-bT#fcttS:?Ky:ii— 
(E) i^HLBito. aS6. OSXTX-h^. $f*U< 
f^5. OJ^TT'S)*?. ^?>{C^f*L<fi:2'-4-efeSo 
HLBiil:;55 6. O^^xSi^y^— r/i- (E) 

\^xit ^^mm^sm-mmtft^m-} CBgfp5 9^ h so 



[0 0 17] (E) cOSS¥:^5)^^S (Mw) 5 0 
O-'SO, 000-efei9. i?SL<^i:7 0 0— 1 o. o 
0 0. ^e>(e:$f*L<{i8 0 0--5. 0 0 0-efcSo 5 

0 o^mxi^^mMnmcommmmri^. so, o o 

— (GPC) a'JSJciS U9i^:TSKgel G2 
000. G3000. G4000HXL. : TH 

F) o «Tti^it<^-rSo 

[0 0 18] :$:^0^(7)7Ky :3i-^/i.^^^^px?ft{i. :^ 
y:3Z— (E) ;?)^e>?iSt><20-e$>Sd^ ;J^y:3i— ^^/W 

(E) mK}^^ ^iF'M^^m^^^h(D(Dm^^mx^ox 

ift. ':^:7y^v^iSjft. T/u^/i- (^m^l 0—10 0) 

-^^^-^^-^ T/v^/w (jg^m^i O'-'i 0 0) -ry^u 

ly. ^])~a-:tuy^> (^^^2-5 0) . ^Ky:/ 

(SS^^^^^-fi: 2 0 0 4 0 0 0 ) . ^ 
"r^y (fii^i^^J-^-* 2 0 0 — 4 0 0 0) #:d^We>tL 

:7^:/^i[S»^t/7Ky :7^7">^^^feSo rtL^(;)j^>fL7K^ 

^«<Ot!j3te« ( J I S K 2 2 8 ^\Z.^^Xm&o ) 
4 0°CiCjoV^-Cl — 3 5 2 Omm2/s^5$f^L. 
V\ ^y^-'X/l-^^^J0X»^^>ffc:7K^*«<:OiE'g^»J 

ffl/>^^t;7k^^yftt^«»it 5/95-95/5 T*fe!9. 
^b(;i$f^L<Jll 0/90 — 90/1 0^'fe<9. 

L<f^2 0/8 0 — 8 0/2 0"t^fcSo 

y ^-y^/i/ ^ j^>fl::7R*<7)M;^(7)#ft ^^fl?-r S r. t ^^x 

^So £^mc^^cxm<07i^v^—T/i^ ife^ 

(1) {CifcttS::^^^/^ f^T^^V-VS (OCH2CH2 

CH2CH2S) ^-a-^^^v^/Ky v^/v^] ^sd-^-rs 

r t355-e§ So ^(7)^*sti 9 oS4%*fi^fcSo 
[0 0 19] «#-:9^ifc^J. ^>fk 

ESit^j. fftttSiJ. fliffi^J. ^Jg^ffi14ftffl. K«»J. 

[0020] Mif^^>flS:»J^ bTJi ^'ISXfi^fiXtt*??:^^!- 

^-^Tyi^^/v^ (^^^5-3 6) m^^^M:^^i^y^ 

>^m(DiExi^mmi^^&m ; ^i^xit,mmit(oy zi:. 

^^—h mx.i^r /i^^7i^ (j^^^i — 3 6) y:r.y — 
/K T/u^/i^ (j^*^i — 3 6) yzny-'/u^/vyr^ 
K. T/i-^/i^ (j^*icl — 3 6) yzn/^/vT/i^f^ K 
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—36) ^^^v hxi^m^ ^^]) htm^^ 

/v^ -j.y/v^) ^^tp^y-^--<^ (^/i^it 9 9 / 1 
10/9 0) (D^m-^m C^J^JiT/W^/l- (M^^l- 
36) ^^^yi^— b - trc^yi- b'n ]) J :y^m^^ 
(fifi^i^H^^fi: 1, 0 0 0^-1 0 0, 0 0 0) . r 

/u^/^ (mmwc 1-^36) j^^^yi/— h - v^m^/ixT 

1, 0 0 0-^1 0 0, 0 0 0) . T/l/=¥7l- 10 

36) pi y h-^y /U-;^ ^ 

^Vu— h^M^^ (MM^m^'T-M : 1 , 0 0 0—1 
0 0, 0 0 0)^3 ; N-g«lrT/V^^/V (^m^CS-- 
3 6) =2^N^^^^K (^!|;t{iN-7^ 

^-/Ky^ y:/7^^/l^=I/^^i^>f ^ K^) ;iB4J^^'» 

1, 0 0 0-1 0 0, 0 0 0) ^] ^;2)^^tf btt^o « 

{;iS<5<ffiT*fc5o 20 
[0 0 2 1] ^^bBSih^J^ \^Xi^:7 y --/u^mt^^ 

»J Mx.fi 2, 4~i^7«^/V-6~- t e r t-:/^/l^:7 

a:/— /K 4, 4-:/^y T'Vtr;^ (e-tert-:/ 

;vr X ; i^T/U-^/V (j^^^ 1 — 36) i^^;^ y 

; v?r y /V (j^^m 2-36) v^^;^- y 

[0 0 2 21 ffltt^Jt l.X\±y-}^':t4/i^<Dmm ; 3o 

*m 8 - 3 6 (D^mmm (;^^ 

8--3 6C0iSiS^T/W::i— /V (;^^ 5^/VT/l^=2— /K 9 
[0 0 2 3] UTf^ir^^ttA^ (-^>^'7">'^p^ 

»> i£>fb7^/w-<>^. v>-<>^v^/v>5^-rf-/i->^r-f K^) ; 

vm) ; y wb-g^^fe (by ^l/v^/v3^^x:7:Il— by 

:/^/V/^Nv?.:7:x.— b, h y ^ uv^.'i//^N;^p'r ^ ^^ n- 

[0 0 2 4] ^M^smt^j ^ \.x\^m^\^^>y by 50 
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i^y^yT':/-l, 2-v^r ^ y y^yN-^^ ryify^- 

[0 0 2 5] ^mmt\.x\±mx.\^m.mwie--^Q(om 

:^^^T^'irc=i/Vr3/N^^^^) Sr>*T7i^;^7 y ^S^. 

T ^ >m. ; ^mwc^^ 6—24 (D^mm ir^^^ >- 

y ikMJg. T ^ ; 8-18 (DTjV^jV^J 

-3 6) hi.<it.mmmr^>^ {mm^4--3Q) tjv 

^\y:yisr^i/Y (j^^^2-4) (1-lO^/v) #Jp 
i5^n-^^v'/vr^>'P0 2^/V#Jpi^, ^/V/J^y^'EO 

1 ^/W^ia^. ^yv/j^ y > p o 1 ^/v#j[jp^^) ; ^jft 

:?^/V'3iN^— b ; T/i^^/v (j^^lS: 1 — 3 6 ) -^^r^^uv 

>RXJ^r>^:=-T t(DT % h^m:^^mfhti^o ^mM<D 

[0 0 2 6] mi^Mtl.X{^:^V -yr2:^^i^ 

[00 2 7] 'jf&mmwc\^±Mt i.xi^mm^m^'^mTi}- 

20, 000—1, 500, 0 0 ocD^Ky r/v^yv- (jK 
*#ci — 18) y y i^— b^/Ky ryw^yi^ (mm^ 

1 — 1 8) y 1/— b ;Mw;$55, 00 0—300, 

0 0 ooT^y >r y>^^u> ; Mw;^isi 0. 000 — 30 

0, 0 0 oco^y Tyv=¥yv (jg^^lScS — 1 2) 

(^*^2-12) ^S-a^^ [^!ix.Ji:x. 
^W^^-r/u t'u:/ (^yVJt 5/9 5 — 9 5/5) *a 

— fy-yu:/ (^yvjt 5/9 5 — 9 5/ 

[00 28] mm&f^rmt LXfi^K y ryi^^/v 

^6-2 4) ?i^^V^—h;'ry^u>-m.m^ty<y 

i:[:5/9 5 — 9 5/5) ^fi^^fs: ; y T y /VT ^ 

K ; e :=:.yv:;^?yW7j^> b 1-36) - v?T 

/v^/u (j^*^i — 3 6) y-^i — b (^yl/it5/9 5 

-9 5/5) ^m^i^m^^^miifhti^o :itih(Dmw}M 
^Tm(DmA^w^^Mm ^Tti 1 1 , 000 — 10 
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10 0 2 91 ±m<D'mnm(r)^'^A(D^nia. ^MJpx 

[0 0 3 01 ^fc. i£l^^iCiSDT. C.ttfc{;i#ffiS14^J 
^(^^L^fb^J^Ba-^bX^ 0-10 0^(C#|RUT 

■To 

[003 11 fL-fb^J^ bTf^;^/v^>'it« (T/l-^/V-< 

vif :^;^/i^7Jn>-®^. r/v=3^/i^^:7^ u 

:^;;^/V7Jn>-^^) (^)Na. KJ^^. flgJW^ (v!>y/w 

y</\^^^i^m. :tu^i^m. t>^b 

[0 0 3 21 *^pj^^j=Ky ^-7^/i-^^s*nx?S}i. 

gfJtt. JEMtt. WSajft. :^i^:^jffi. §1 so 

[0 0 3 31 

[0 0341 m^:^mi^&sr(om ^ x$>^o 
(1) m-f^mRm^mmm 

J I S K 2 2 8 SiC^oXm^i^fCo 

(2) 

»it 3 0 / 7 0 (om^xnmw ^ xm^ l . ^mt ^ ^m, 
(3) mmi± 

mmmmmmnmm (sRvi*i^^) ^m\^\ mmt^ 

<il^ttt^^*f+> 50 
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MftfC : 5 0 Hz 
MWiM : 2imn 

#S:20 0N. 300 N> SOON 

mm : 1 o5J^F«i 

m*: 3 ox: 

m^^^ (mm) : 1 O mmffl^ (SUJ-2) 

[00 3 51 HJfe^J 1 

] 2 0 Og|5 (1. O^/l/) <^7"h^t: Kn:7^>' 
(THF) 4 6 8135 (6. 5 ^/l-) SD^B F 3 • TH F 

^7. 9Sl5:SrttiA;s^. IffiMTn-b;a^f3P0 5 8 Og|5 

(10. o^yv) *3 S'-s o°c-ei o^pfl;d>{triST 

Lfc, ^(7)^. 5 O°CX5 0#fRlRj^^L. i^aiLfCo $b 
JC4 8%N aOH7K^M€:4. 8 gR^iP Lfc^. 

mm C&^P^b^XHttM :3e3— y — K600 ^1)5:3^ 3 

— 17— Kiooop ^.-rmmt-i-^o ] x^Sb. «j1 
3 ommHgjyr-eMffiBiTkm, -fy^yT':^y- 

/V(DTHF 6. S^/l^/PO 1 0. 0^/l^^>^>5^ A{^iP 
i^l 1 2 OlfB (a 1) Sr#fco 
[00 3 61 2 

/V130^|5 (1. 0^/V) ^THF5 04^ (7. 0^ 
/V-) 5lTJ^BF3 •THF?:7. ^U^mh^. mSMT 
h;d>b PO 5 8 0^5 (10. 0^/V) Sr35--50 
t:T*l O^PBl;J>^{tTjgTLfCo -^(^^x 5 0t:X5B#rHl 
S^b. ^^^LfCo ^btC4 8%Na OH7K^*^^4. 
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CLAIMS 



[Claim(s)] 

[Claim 1]Metalworking fluid which is expressed with a following general formula (1) 
and consists of polyether (E) whose HLB is 6.0 or less, and whose weight average 
molecular weight is 500-30,000. 

[-{(OCH CH„CH„CH,) (OA) hOH] (1) 

2 2 2 2 m n p 

1 in [typ© 

Residue excluding all the hydroxyl groups from a compound in which R has 1- 

6 hydroxyl groups of the carbon numbers 1 -24, A is an alkylene group of the carbon 
numbers 2-4 except 1 and 4-butylene group, and one or more integers and p from 
which, as for m and n, weight average molecular weight of (E) is set to 500-30,000 
are an integer of 1-6. ] 

[Claim 2]The metalworking fluid according to claim 1 whose content of the above 

(OCH CH CH CH J is 5 - 45-mol% of the total quantity of content of 
2 2 2 2 

(OCH CH^CH^CH^) and (OA). 

[Claim 3]The metalworking fluid according to claim 1 or 2 in which combination of the 
above (OCH CH CH CH ) and (OA) includes random combination. 

[Claim 4]claims 1 -3 to which the whole furthermore does 5-90 mass % content of 
hydrocarbon system base oil — either — metalworking fluid of a statement. 
[Claim 5]claims 1 -4 containing an additive agent more than a kind chosen from a 
group which furthermore consists of a detergent additive, an antioxidant, an oily 
agent, an emulsifier, an extreme pressure agent, a metal deactivator, a rust-proofer, 
a defoaming agent, a viscosity index improver, and pour point depressant — either - 
- metalworking fluid of a statement. 



[Translation done.] 
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JPO and INPIT are not responsible for any 
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1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to polyether system metalworking fluid. 
It is related with polyether system metalworking fluid excellent in compatibility with 
hydrocarbon system base oil, lubricity, etc. in more detail. 
[0002] 

[Description of the Prior Art]As for the metalworking fluid used for processing of 
polish, cutting, etc. of cutting oil, grinding fluid, grinding oil, rolling oil, a drawing oil, 
press oil, a forge oil, and a silicon wafer, lubricity is required. Conventionally, the 
metalworking fluid which uses straight mineral oil as base oil, such as cutting oil of an 
emulsion system and non-drainage system cutting oil, adding the extreme pressure 
agent of element content of oiliness improvers, such as fatty acid ester and fatty 
acid, sulfur, chlorine, a next door, etc., and improving lubricity is made. However, the 
chlorine-based extreme pressure agent cannot use ozone layer depletion and a next 
door system extreme pressure agent easily due to the problem over environment, 
such as eutrophication by waste water. Since polyether with good lubricity has bad 
compatibility with hydrocarbon system base oil, such as straight mineral oil, it is 
difficult to make product appearance uniform. 
[0003] 

[Problem(s) to be Solved by the Invention]An object of this invention is to provide 
polyether system metalworking fluid excellent in compatibility with a hydrocarbon 
system lubricating oil, lubricity, viscosity-index nature, etc. 
[0004] 

[Means for Solving the Problem]This invention persons reached this invention, as a 
result of inquiring wholeheartedly in view of the above-mentioned problem. That is, 
this invention is metalworking fluid which is expressed with a following general 
formula (1) and consists of polyether (E) whose HLB is 6.0 or less, and whose weight 
average molecular weight is 500-30,000. 

[-{(OCH^CH.CH^CH^) (OA) hOH] (1) 

2 2 2 2 m n p 
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1 jfi ['type 

Residue excluding all the hydroxyl groups from a compound in which R has 1- 

6 hydroxyl groups of the carbon numbers 1 -24, A is an alkylene group of the carbon 
numbers 2-4 except 1 and 4-butylene group, and one or more integers and p from 
which, as for m and n, weight average molecular weight of (E) is set to 500-30,000 
are an integer of 1 -6. ] 
[0005] 

[Embodiment of the Invention]R in said general formula (1) is the residue excluding 
all the hydroxyl groups from the compound which has 1 -6 hydroxyl groups of the 
carbon numbers 1 -24, A straight chain, branching or the residue of annular alcohol of 

1- 6 value, the residue of the phenols of 1 - 6 value, and the residue of aroma fatty 

1 

alcohol of 1 - 6 value are mentioned. That is, R is the residue excluding all the OH 

(s) from R [OH] p. As monohydric alcohol [R OH] which specifically forms the 
residue excluding the hydroxyl group from alcohol of monovalence, a straight chain or 
the saturated-fat fellows monooar (methanol.) of the carbon numbers 1-18 of 
branching Propanol of ethanol, n-, and i-, butanol, a pentanol, A hexanol, heptanol, 
octanol, nonyl alcohol, decyl alcohol, Undecyl alcohol, dodecyl alcohol, tridecyl 
alcohol, Tetradecyl alcohol, pentadecyl alcohol, heptadecyl alcohol, Octadecyl 
alcohol, nonadecyl alcohol, eicosyi alcohol, Heneicosyl alcohol, docosyl alcohol, 
tricosyl alcohol, ;, such as tetracosyl alcohol, — the unsaturation aliphatic 
hydrocarbon group (the alcohol which has an alkenyl group or an alkynyl group.) of 
cis- or trans- For example, ethenyl alcohol, 1 -, 2-, and iso-propenyl alcohol, Butenyl 
alcohol, pentynyl alcohol, hexenyl alcohol, heptenyl alcohol, nonenyl alcohol, decenyl 
alcohol, undecenyl alcohol, dodecenyl alcohol, tridecenyl alcohol, Tetra decenyl 
alcohol, penta decenyl alcohol, hexa decenyl alcohol, Heptadecenyl alcohol, 
octadecenyl alcohol, nona decenyl alcohol, ;, such as eicosenyl alcohol, heneicosenyl 
alcohol, docosenyi alcohol, tricosenyl alcohol, and tetracosenyl alcohol, the alicyctic 
monooars (cyclopentanol, cyclohexanol, etc.) of the carbon numbers 4-24, etc. are 
mentioned. 

[0006]As dihydric alcohol [R (OH) ] which forms the residue of divalent alcohol, 

aliphatic series diol (for example, ethylene glycol and propylene glycol.) of the carbon 
numbers 2-24 1 ,3-, 1 ,4- and 1 ,2-butanediol, neopentyl glycol, 1 ,6-hexanediol, 1 , and 

2- and 1 , 8-octanediol, Isobutylene glycol, 3-methyl-1 ,5-pentanediol, 2,2,4-trimethyl 

1 .3- pentanediol, 2,2-dimethyl- 1 ,3-propanediol, Alkylene glycol, such as 2-butyl-2- 
ethyl-1,3-propanediol and 2,5-dimethylhexane 2,5-diol; Alicyclic diol of the carbon 
numbers 4-18. (For example, cycle alkylene glycol, such as 1 ,4-cyclohexanediol and 

1 .4- cyclohexane dimethanol); Hydrogenation bisphenols. (For example, hydrogenation 
bisphenol A, the hydrogenation bisphenol F);, heterocyclic diol (for example, 1 , 4, 3, 
6-sorbide), etc. are mentioned. 

[0007]As alcohol [R^ (OH) ^ - J of 3 which forms the residue of alcohol of 3 - 6 

3 6 
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value - 6 values, the trihydric alcohol (aliphatic series triol, for example, glycerin,.) of 
the carbon numbers 3-24 1 ,2,3-butanetriol, 1 and 2, 3-pentanetriol, 2-methyl- 1,2,3- 
propanetriol, 2-methyl-2,3,4-butanetriol, 2-ethyl-1,2,3-butanetriol, 2 and 3, 4- 
pentanetriol, 2,3,4-hexanetriol, 4-propy|-3,4,5-heptanetriol, 2,4-dimethy|- 2,3,4- 
pentanetriol, pentamethylglycerin, 1 ,2,4-butanetriol, 1 and 2, 4-pentanetriol, 
Alkanetriol, such as trimethylolethane and trimethylolpropane, Polyhydric alcohol 
(aliphatic series polyol.) of 4 - 6 value of the carbon numbers 5-24 For example, 
alkane polyols, such as pentaerythritol, sorbitol, mannitol, 1 ,5- 3,6- and 1 ,4-sorbitan, 
and diglycerol, and the intramolecular of those or intermolecular dehydrate; and 
sucrose, glucose, mannose, fructose. Sugars, such as methyl glucoside, and the 
derivative of those are mentioned. 

[0008]As phenols [R OH] which form the residue excluding the hydroxyl group from 
univalent phenols, the univalent phenols of the carbon numbers 6-24, for example, 
phenol, and alkylphenol (o.) m or p-methyl phenol, m, p-dimethylphenol, 2,6- 
dimethyiphenol. Mono- styryl phenol, such as o, m or p-ethylphenol, p-n-butylphenol, 
p-octylphenol, and p-nonyl phenol, mono- benzylphenoi, etc. are mentioned. As 

phenols [R (OH) ] which form the residue of the phenols of 2 - 6 value, the phenols 

of 2 - 6 value of the carbon numbers 6-24 are mentioned, as the above-mentioned 
phenols — monocycle polyhydric phenol [(catechol.), for example, dihydric phenol ], 
such as TORIOKISHI benzene and tetra oxybenzene, such as resorcinol and 
hydroquinone, and hexa oxybenzene, and bisphenols (for example, bisphenol A, the 
bisphenol F, etc.) are mentioned. 

[0009]As aroma fatty alcohol [R (OH) ^ - J which forms the residue of aroma fatty 

1 6 

alcohol of 1 - 6 value, AralkyI alcohol (benzyl alcohol, phenethyl alcohol, etc.) of the 
carbon numbers 7-24, substitution aralkyi alcohol (o, m or p-methylbenzyl alcohol, p- 
n-butylphenethyl alcohol, etc.) of the carbon numbers 8-24, etc. are mentioned. 
[OOlOjThe residue of alcohol of the straight chain of the carbon numbers 1-20, 
branching, or annular 1-6 value is [ among these ] preferred, It is 1 - the trivalent 
aliphatic series of the straight chain of the carbon numbers 2-18, or branching, or 
the residue of alicyciic alcohol still more preferably, and they are the saturation of 
branching the straight chain of the carbon numbers 4-18, or univalent, or the residue 
of unsaturation fatty alcohol at the point that it is especially desirable and 
compatibility with hydrocarbon is good. If a carbon number exceeds 24, a viscosity 
index will worsen. 

[001 1]A in a general formula (1) is a kind of two or more alkylene groups of the 
carbon numbers 2-4 except 1 and 4 butylene groups. As an alkylene group of the 
carbon numbers 2-4, ethylene, 1 ,2- and a 1 ,3-propylene group, 1 ,2-, a 2,3-butylene 
group, and an isobutylene group are mentioned, for example. These one sort or two 
sorts or more may be used. Ethylene, a 1 ,2-propylene group, and a 1 ,2-butylene 
group are [ among these ] preferred, and especially desirable things are branching 
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aikylene groups, such as 1 ,2-propylene group and 1 , and 2-butylene group, this — if 
this branching aikylene group is in A, compatibility with hydrocarbon will become 
good. 

[001 2]m and n in a general formula (1) are one or more integers from which the 

weight average molecular weight of polyether (E) is set to 500-30,000. The ratios 

(m/n) of m to n are 5 / 95 - 45/55 preferably. That is, it is preferred that the 

content of (OCH„CH„CH„CH J is 5 - 45-mol% of the total quantity of the content of 

2 2 2 2 M jr 

(OCH CH CH CH ) and (OA). It is preferred that (E) has a random connecting part 

of a oxytetramethylen group (OCH ^OH GH^CH^ group) and other oxyalkylene 

groups (OA group) at the point that the flowability in low temperature is excellent. It 
is still more preferred that more than 80 mass % exists in a random connecting part 
among the oxytetramethylen groups which constitute (E). 

[001 3]p in a general formula (1) is an integer of 1-6, and 1 is preferably preferred in 
1 -3, and the meaning that especially compatibility with hydrocarbon is good. If k 
exceeds 6, lubrication performance will worsen. 

[0014]As a manufacturing method of the polyether (E) shown by a general formula 
(1), To the compound which has 1-6 hydroxyl groups of the carbon numbers 1-24 

expressed with R (OH) . Under existence of a catalyst, preferably, by the pressure 0 

P 

- 0.6MPa, a tetrahydrofuran (henceforth [ THF ]) and aikylene oxide (henceforth 
[ AO ]) of the carbon numbers 2-4 are made to add with random or a block, and the 
temperature of 30-120 ** can manufacture them. 

[001 5]Although a publicly known catalyst can be conventionally used about the 
above-mentioned catalyst, desirable ranges differ in THF addition and AO addition. 
As a catalyst in the case of carrying out addition copolymerization to independent 
addition or AO of THF, for example, Lewis acid, such as BF , BCI , AlCI , FeCI , and 

w \5 o o 

SnCI , And those compiex [BF ether complex and BF tetrahydrofuran complex 

O w «5 

(BF and THF)];H SO , [ for example, ] Perchlorate;Ca(GIO ) of alkaline metals, 

such as proton acid;KCIO, , ..^.^ and NaCIO,, The perchlorate of metal 

4, such as HCIO^, 4 

4 

other than [ said ] perchlorate;aluminum(CIO ) of alkaline-dearth metals, such as Mg 

^ o 

(CIO ) , etc., etc. are mentioned. They are a BF ether complex and a BF 

tetrahydrofuran complex (BF and THF) preferably among these. As a catalyst in the 

case of carrying out independent addition of the AO, the publicly known catalyst 
usually used may be sufficient. An alkali catalyst, for example, hydroxide [KOH, 
besides the above-mentioned catalyst, NaOH, ]; oxides (K20.), such as hydroxide of 
alkaline metals, such as OsOH and Ca(OH) , or alkaline-earth metals ; alkaline 

metals (Na, K, etc.) and the hydrides of those (NaH, KH, etc.), such as an oxide of 
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alkaline metals, such as CaO and BaO, or alkaline-earth metals; amines, such as 
triethylamine and trimethylamine, etc. are mentioned. They are a KOH, NaOH, CsOH, 
and BF ether complex and a BF tetrahydrofuran complex (BF and THF) preferably 

o <S w 

[ among these ]. As AO to add, A is a thing used as the alkylene group of the carbon 
numbers 2-4 in a general formula (1), For example, ethylene oxide (henceforth 
[ EO ]), propylene oxide (henceforth [ PO ]), 1 ,2-butylene oxide, 2,3-butylene oxide, 
isobutyleneoxide, etc. are mentioned. EO, PO, 1 , and 2-butylene oxide is [ among 
these ] preferred, and it is PO especially preferably. These may use together, it may 
be random or a block may be sufficient as polymerization form. As for the number of 
addition mols of THF (m), 5-150 are preferred, and 4-20n have [ 3-100, and the 
number of addition mols of AO (n) / 6-50 ] m still more preferred [ the number ]. 
[0016]Thus, the HLB value of the polyether (E) obtained is usually 6.0 or less, is 5.0 
or less preferably, and are 2-4 still more preferably. If an HLB value exceeds 6.0, 
compatibility with hydrocarbon, such as polyether (E), straight mineral oil, and 
polybutene, will worsen. An HLB value is a calculated value by an Oda style based on 
an organic key map, and this calculation method is "art of emulsification and 
solubilization", for example. It is indicated by [Showa 51 and Kougaskutosho Oo.]. 
About the organic value and inorganic value for drawing an HLB value, they are "the 
organic key map-foundation and application -." [Showa 59 Sankyo Publishing Co., 
Ltd.] It is computable using the inorganic basis table (report value of Showa 49, 
Fujita and others) of a statement. 

[0017]The weight average molecular weight (Mw) of (E) is 500-30,000, and is 800-5, 
and 000 preferably [ it is desirable and ] to 700-10, 000, and a pan. By less than 500, 
the lubricity of metalworking fluid falls, and if 30,000 is exceeded, the kinetic 
viscosity of metalworking fluid will become high too much. Weight average molecular 
weight is based on gel-permeation-chromatography (GPC) measurement (column: 
TSKgel G2000, G3000, G4000HXL, solventTHF). The following is also made the 
same. 

[001 8] Although the polyether system metalworking fluid of this invention consists of 
polyether (E), polyether (E) may be a mixture of that from which a presentation, a 
molecular weight, etc. differ, and may add a hydrocarbon system oil if needed. As a 
hydrocarbon system oil, solvent refining oils, paraffin series mineral oil, naphthene 
system mineral oil, AlkyI (carbon numbers 10-100) benzene, alkyi (carbon numbers 
10-100) naphthalene, the Polly alpha olefin (carbon numbers 2-50), polybutene 
(weight average molecular weight 200-4000), polyisobutene (weight average 
molecular weight 200-4000), etc. are mentioned. Solvent refining oils, paraffin series 
mineral oil, naphthene system mineral oil, and polybutene are preferred. As for the 
kinetic viscosity (it measures according to JIS K 2283.) of these hydrocarbon system 
oils, in 40 **, s is preferred in 1-3520 mm [ /]2. Although the blending ratio of 
polyether system metalworking fluid and a hydrocarbon system oil may be arbitrary, 
it is the mass ratio 5 of polyether system metalworking fluid / hydrocarbon system 
oil / 95 - 95/5 preferably, is 10 / 90 - 90/10 still more preferably, and is 20 / 80 - 
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80/20 especially preferably. The mixed oil can demonstrate the feature of both 
polyether and hydrocarbon. Other polyether [polyether etc. which do not contain the 
oxytetramethylen group (OCH CH CH^CH^ group) in a general formula (1)] can be 

blended if needed. The content is less than 90 mass %. 

[0019]It is preferred to make the additive agent more than a kind chosen from a 
detergent additive, an antioxidant, an oily agent, an extreme pressure agent, a metal 
deactivator, a rust-proofer, a defoaming agent, a viscosity index improver, and pour 
point depressant contain if needed, and to consider it as a metalworking fluid 
constituent. 

[0020] Sulfonate of the neutrality as a detergent additive, or basicity [For example, 
positive or basic metal salt of petroleum sulfonic acid, such as calcium petroleum 
sulfonate (normal salt) and basic barium sulfonate, or alkyi (carbon numbers 5-36) 
substitution aromatic sulfonic acid], etc. ; Neutral or basic phenate [For example, 
positive or basic metal salt of alkyI (carbon numbers 1 -36) phenol, alkyI (carbon 
numbers 1-36) phenol sulfide, and an alkyI (carbon numbers 1-36) phenolaldehyde 
condensate], etc. ; Neutral or basic phosphonate, thio phosphonate; alkyI (carbon 
numbers 1-36) substitution salicylate; alkyI (carbon numbers 5-36) methacrylate or 
this methacrylate, and a polar group (Amin) The monomer containing amide, imide, 
hydroxy), carboxyl, nitril, etc. and the copolymer of (the mole ratio 99 / 1 - 10/90) 
[For example, alkyI (carbon numbers 1-36) methacrylate vinylpyrrolidinone copolymer 
(weight average molecular weight: 1,000-100,000), AlkyI (carbon numbers 1-36) 
methacrylate diethylamino ethyl methacrylate copolymer (weight average molecular 
weight: 1,000-100,000), AlkyI (carbon numbers 1-36) methacrylate polyethylene- 
glycols methacrylate copolymer (weight average molecular weight: 1,000-100,000)] 
etc. ; N-substitution alkenyl (carbon numbers 5-36) succinimid (for example, N- 
tetraethylenepentamine polyisobutenylsuccinimid etc.); the amount amide of 
polymers [for example, poly steer RAMIDO (weight average molecular weight: 1 ,000- 
100,000) etc.], etc. are mentioned. The amount of the detergent additive used is 
below 1 5 mass % based on metalworking fluid preferably. The quantity of an additive 
agent is [ the following and ] a value based on metalworking fluid. 
[0021] As an antioxidant, it is a phenolic antioxidant. [For example, 2,4-dimethyl- 6- 
tert-butylphenol, 4,4-butylidenebis (6-tert-butyl metacresol), etc.] ; amine system 
antioxidant (for example, monooctyldiphenylamine, dioctyldiphenylamine, etc.); — 
dialkyi (carbon numbers 1-36) dithiophosphate zinc; — diaryl (carbon numbers 2-36) 
dithiophosphate zinc; — organic sulfide; — organic selena — ide etc. are mentioned. 
The amount of the antioxidant used is below 2 mass % preferably. 
[0022]as an oily agent — fats-and-oils [, such as lard oil, ]; — long chain fatty acid 
(octylic acid.) of the carbon numbers 8-36 higher alcohol (octyl alcohol.) of these 
fatty acid, such as lauryl acid, pulmitic acid, oleic acid, and stearic acid, monovalence, 
and the multivalent alcohol ester; carbon numbers 8-36 The ester species, such as 
lauryl alcohol, palmityl alcohol, oleyl alcohol, and stearyl alcohol, is mentioned. The 
amount of the oily agent used is below 15 mass % preferably. 
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[0023]as an extreme pressure agent — lead soap; (lead naphthenate etc.) — a sulfur 
compound (sulfuration fatty acid ester.) ; chlorine compounds (a chlorinated 
paraffin.), such as a sulfuration SUPAMU oil, terpene sulfide, and dibenzyl die 
sulfide ;, such as chloro naphtha xanthate, — phosphorus compounds (tricresyl 
phosphate.) Tributyl phosphate, tricresyl phosphite, n-butyldi-n-octyl phosphinate, 
di-n-butyl dihexyl phosphonate, di-n-buthylphenyl phosphonate, a dibutyl phosphoro 
friend date, amine dibutyl phosphate, etc. are mentioned. The amount of the extreme 
pressure agent used is below 10 mass % preferably. 

[0024]As a metal deactivator, benzotriazol, mercaptobenzothiazole, N, and N'- 
JISARICHI Liden 1 ,2-diaminopropane, alizarin, etc. are mentioned. The amount of the 
metal deactivator used is below 2 mass % preferably. 

[0025]as a rust-proofer — for example, the aliphatic carboxylic acid (caprylic acid.) 
of the carbon numbers 6-36 Alkali metal salt, such as lauryl acid, nonanoic acid, 
decanoic acid, and oleic acid, amine salt; — the alkenyl succinic acid 
(octenylsuccinic acid.) of the carbon numbers 6-36 Alkali metal salt, such as 
dodecenyl succinic acid, penta decenyl succinic acid, and octadecenyl succinic acid, 
amine salt; — a carbon number — the dibasic acid (azelaic acid and sebacic acid 
dodecanedioic acid.) of 6-24 alkali metal salt and amine salt; aromatic carboxylic acid 
(benzoic acid.), such as dimer acid Alkali metal salt, such as p-tert butyl benzoic acid 
and nitrobenzoic acid, amine salt; (a carbon number, alkyi phosphate [ of 8-18 ]; 
(cycle) alkylamine (carbon numbers 1-36) or a heterocyclic amine (carbon numbers 
4-36) alkylene oxide (carbon numbers 2-4) (1-10 mol) addition (for example, 2 mol of 
cyclohexylamine EO addition.)) a; petroleum sulfonate [, such as 2 mol of 
cyclohexylamine PO addition, 1 mol of morpholine EO addition and 1 mol of 
morpholine PO addition, ]; alkyI (carbon numbers 1-36) naphthalene sulfonate, and 
sorbitan ester (for example, sorbitan laurate.) Sorbitan stearate etc.; amide with the 
aforementioned aliphatic carboxylic acid, alkenyl succinic acid, dibasic acid, amine, 
and ammonia, etc. are mentioned. The amount of the rust-proofer used is below 5 
mass % preferably. 

[0026]Polyorganosiloxanes (for example, poly dimethylsiloxane etc.) etc. are 
mentioned as a defoaming agent. The amount of the defoaming agent used is below 
0.1 mass % preferably. 

[0027]As a viscosity index improver. **************** — the poly alkyI (carbon 
numbers 1-18) methacrylate of 20,000-1,500,000, and poly alkyI (carbon numbers 1- 
18) acrylate; ~ Mw ~ polyisobutylene [ of 5,000-300,000 ]; ~ Mw ~ 10,000-300. 
000 poly alkyI (carbon numbers 8-12) styrene; an olefin (carbon numbers 2-12) 
copolymer [for example, hydrogenation thing of an ethylene-propylene (mole-ratio 
5 / 95 - 95/5) copolymer and a styrene isoprene (mole-ratio 5 / 95 - 95/5) 
copolymer], etc. are mentioned. The amount of the viscosity index improver used is 
below 1 5 mass % preferably. 

[0028]As pour point depressant. ** poly alkyl. (Carbon numbers 6-24) methacrylate; 
— naphthalene-chlorinated paraffin condensation product; — ethylene-vinyl acetate 
(mole-ratio 5 / 95 - 95/5) copolymer; — polyacrylamide; — vinyl carboxylate 
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(carbon numbers 1 -36)-dialkyl. (Carbon numbers 1-36) A fumarate (mole-ratio 5 / 
95 - 95/5) copolymer etc. are mentioned. Each weight average molecular weight of 
such pour point depressant is 1,000-100,000. The amount of the pour point 
depressant used is below 1 mass % preferably. 

[0029]As for the sum total of the content of the above-mentioned additive agent, it 
is preferred that it is below 20 mass % in metalworking fluid. These additive agents 
may use two or more sorts together. 

[0030]If needed, emulsifiers, such as a surface-active agent, can be blended with 
these, and it can be diluted and used 10 to 100 times with water. Unless the addition 
of an emulsifler is mentioned specially, it is an addition to base oil (metalworking fluid 
which is a mixture of polyether system metalworking fluid, or polyether system 
metalworking fluid / hydrocarbon system oil), and % expresses mass %. 
[0031 ]as an emulsifler — ' sulfonic acid (alkylbenzene sulfonic acid and petroleum 
sulfonic acid.) fatty acid (lauryl acid.), such as Na, such as alkyi naphthalene sulfonic 
acid, and K salt Na, such as pulmitic acid, myristic acid, oleic acid, and castor oil 
fatty acid, K salt and monoethanolamine, diethanolamine, triethanolamine, etc., 
alcohol (octyl alcohol.) of the carbon numbers 8-24, such as PEG ester which 
esterifled these fatty acid and polyethylene glycols Decyl alcohol, dodecyl alcohol, 
tridecyl alcohol, tetradecyl alcohol, The nonionic active agent etc. which added the 
nonionic active agent which carried out ethyleneoxide addition, sorbitan fatty acid 
esters, and such ethyleneoxides to hexadecyl alcohol, oleyl alcohol, stearyl alcohol, 
etc. are mentioned. The amount of the emulsifler used is usually 30% or less. 
[0032]The polyether system metalworking fluid of this invention can be used for 
cutting of cutting oil, rolling oil, grinding fluid, grinding oil, a forge oil, press oil, a 
drawing oil, a mold release oil, and a silicon wafer, etc. 
[0033] 

[Example] Although the following examples explain this invention in detail, this 
invention is not limited to this. 
[0034]The test method is as follows. 

(1 ) It measured according to kinetic viscosity and viscosity-index JIS K 2283. 

(2) Compatibility spindle oil [ SYC spindle oil by COSMO OIL CO., LTD. Suppose that 
it is the same as that of the following. ]Compatibility was evaluated by measuring 
critical temperature. In 0 ** - 85 **, critical temperature mixed the metalworking 
fluid and the above-mentioned hydrocarbon of the example and the comparative 
example in the test tube at a rate of the mass ratios 30/70, and measured the 
temperature to separate. 

(3) It evaluated using the iubricative oscillating friction wear test machine (SRV 
tester) by observing the coefficient of friction in the point contact of a steel ball and 
a plane steel disk, and the diameter of an abrasion on a steel ball. 

<lubricative test condition> pitch: — 50-Hz amplitude-of-the-vibration: — 2-mm 
load: — average value wear diameter (mm):10mm for [ during 200N, 300N, and 500 N 
hour: 10 minutes / temperature:30 ** coefficient-of-friction:time ] 10 minutes — a 
steel ball (SUJ-2) 
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Oil-film piece: Change of the coefficient of friction (mu) was observed. 
O : — stability and **: — a little — change and x change size — in addition, unless 
it mentions specially, the part in a sentence expresses a mass part. 
[0035]It is isotridecanol to example 1 glass autoclave. [The trade name by Kyowa 
Hakko Kogyo Co., Ltd. "tridecanol." Suppose that it is the same as that of the 
following. ]7.9 copies were taught for 200 copies (1 .0 mol), 468 copies (6.5 mo!) of 
tetrahydrofurans (THF), and BF3 and THF, and 580 copies (10.0 mol) of PO(s) were 
dropped over 1 0 hours at 35-50 ** from the resisting pressure dropping funnel. 
Then, at 50 **, it reacted for 5 hours and cooled. The adsorption treatment agent 
after adding 4.8 copies of NaOH aqueous solutions 48 more% [ KYO word 600 by 
Kyowa Chemical Industry Co., Ltd., and KYO word 1 000. Suppose that it is the same 
as that of the following. It processed and filtered by ] and 1 120 copies (a1) of 10.0 
mol of 6.5 mol of THF(s)/PO(s) random additions of isotridecanol were obtained after 
decompression drying by 30 or less mmHg. 

[0036]7.9 copies were taught to example 2 glass autoclave for 130 copies (1.0 mol) 
of 2-ethylhexyl alcohol, 504 copies (7.0 mol) of THF(s), and BF3 and THF, and 580 
copies (10.0 mol) of PO(s) were dropped over 10 hours at 35-50 ** from the 
resisting pressure dropping funnel. Then, at 50 **» it reacted for 5 hours and cooled. 
After adding 4.8 copies of NaOH aqueous solutions 48 more%, it processed and 
filtered by the adsorption treatment agent, and 1 1 00 copies (a2) of 1 0.0 mol of 7.0 
mol of THF(s)/PO(s) random additions of 2-ethylhexyl alcohol were obtained after 
decompression drying by 30 or less mmHg. 

[0037]7.9 copies were taught to example 3 glass autoclave for 200 copies (1.0 mol) 
of isotridecanol, 504 copies (7.0 mol) of THF(s), and BF3 and THF, and 580 copies 
(10.0 mol) of PO(s) were dropped over 10 hours at 35-50 ** from the resisting 
pressure dropping funnel. Then, at 50 **, it riped for 5 hours and cooled. After adding 
4.8 copies of NaOH aqueous solutions 48 more%, it processed and filtered by the 
adsorption treatment agent, and decompression drying was carried out by 30 or less 
mmHg. 642 copies (0.5 mol) and 2.27 copies of KOH(s) were taught to glass 
autoclave among 1220 copies of 10.0 mol of 7.0 mol of THF(s)/PO(s) random 
additions of the obtained isotridecanol, and 116 copies (2.0 mol) of PO(s) were 
dropped over 5 hours at 105 ** from the resisting pressure dropping funnel. Then, at 
1 30 **, it was made to react for 5 hours and cooled. Furthermore, it processed and 
filtered by the adsorption treatment agent, and 689 copies (a3) of 4.0 mol of 10.0 mol 
of 7.0 mol of THF(s)/PO(s) random and PO(s) block additions of isotridecanol were 
obtained after decompression drying by 30 or less mmHg. 

[0038]70 copies were mixed [ Example 4 (a1) ] for 30 copies and spindle oil, and 100 

copies (a4) of mixtures of (a1 ) and spindle oil were obtained. 

[0039]They are 30 copies and polybutene about Example 5 (a1). 70 copies were 

mixed for [Nippon Oil chemicals company make Nippon Oil polybutene LV-25E], and 

100 copies (a5) of mixtures of (a1) and polybutene were obtained. 

[0040]200 copies (1.0 mol) of isotridecanol and 3.3 copies of KOH(s) were taught to 

comparative example 1 glass autoclave, and 1 1 02 copies (1 9.0 mol) of PO(s) were 

http://ww4ipdl.mpit.goop/cgi-bin/tran_web_cgi_ejje?atw_u=ht^^ 2009/11/02 



JP,2003-238978,A [DETAILED DESCRIPTION] 



10/12 ^— 



dropped over 33 hours at 1 05 ** from the resisting pressure dropping funnel. Then, 
at 1 30 **, it was made to react for 1 0 hours and cooled. It processed and filtered by 
the adsorption treatment agent, and 1184 copies (b1) of 19.0 mol of PO(s) additions 
of isotridecanol were obtained after decompression drying by 30 or less mmHg. 
[0041 ]2, 2, 4-trimethyl 1, 146 copies (1.0 mol) of 3-pentanediol, and 3.3 copies of 
KOH(s) were taught to comparative example 2 glass autoclave, and 1 154 copies (19.9 
mol) of PO(s) were dropped over 33 hours at 1 05 ** from the resisting pressure 
dropping funnel. Then, at 1 30 **, it was made to react for 1 0 hours and cooled. It 
processed and filtered by the adsorption treatment agent, and 1 230 copies (b2) of 
1 9.9 mol of PO(s) additions of 2, 2, 4-trimethyl 1 , and 3-pentanediol were obtained 
after decompression drying by 30 or less mmHg. 

[0042]74 copies (1.0 mol) of n-butanol and 1.1 copies of KOH(s) were taught to 
comparative example 3 glass autoclave, and the mixture of 224.4 copies (5.1 mol) of 
EO(s) and 226.2 copies (3.9 mol) of PO(s) was dropped over 1 5 hours at 1 1 0 ** from 
the resisting pressure dropping funnel. Then, at 130 **, it was made to react for 10 
hours and cooled. It processed and filtered by the adsorption treatment agent after 
cooling, and 475 copies (b3) of 3.9 mol of 5.1 mol of EO(s)/PO(s) random additions of 
n-butanol were obtained after decompression drying by 30 or less mmHg. 
[0043]It is made to be the same as that of the comparative example 3 except having 
replaced with 1.1 copies of comparative example 4K0H, having replaced with 224.4 
copies of EO(s) using 4.8 copies, having replaced with 226.2 copies of PO(s) using 
915.2 copies (20.8 mol), and having used 916.4 copies (15.8 mol), 1800 copies (b4) of 
1 5.8 mol of 20.8 mol of EO(s)/PO(s) random additions of n-butanol were obtained. 
[0044]In the comparative example 5 comparative example 3, it replaces with 1 .1 
copies of KOH(s), and replaces with 226.2 copies of EO(s) using 3.8 copies, and using 
1281.8 copies (22.1 mol), EO does not use it but is dropped over 10 hours at the 
temperature of 1 05 **. 

Then, 1220 copies (b5) of 22.1 mol of PO(s) additions of n-butanol were obtained like 
the comparative example 3 except having made it react at 130 ** for 5 hours. 

[0045]Comparative example 6 spindle oil was made into the metalworking fluid (b6) of 
the comparative example 3. 

[0046] Comparative example 7 polybutene [Nippon Oil chemicals company make 
Nippon Oil polybutene LV-25E] was made into the metalworking fluid (b7) of the 
comparative example 7. 

[0047]the items (weight average molecular weight.) main as the metalworking fluid 
a1-a5 of the example of this above, and a comparative example, and hydraulic oil of 
b1-b7 for below the example of an examination The physical properties about the 
critical temperature which HLB, the kinetic viscosity at 40 **, the kinetic viscosity at 
100 **, a viscosity index, the coefficient of friction under the load of 200N, 300N, and 
500N showing lubricity, the diameter of an abrasion and an oil film piece, and the 
lubricating oil showing compatibility with hydrocarbon separate are shown in Table 1 
and Table 2. 
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[0048]In the combination formula based on the eight to Examples 6-9 and 
comparative example 14 table 3, water-soluble working oil was obtained and the 
lubricity of solution was measured 5%. 
[0049] 
[Table 1] 
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[Table 2] 
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[Table 3] 
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